. B. TECH, 
(SEM IV) THEORY EXAMINATION 2022.23 
ENGINEERING MATHEMATICS IV 
Time: 3 Hours 
im Total Marks: 100 


Note: Atempt all Sections. Uf require any missing data; then choose suitabl 
; s y. 


SECTION A 
1. Attempt all questions in brief. 
* q 2x10=20 
(a) Obtain a partial differential equation that governs the family of surfaces 
z= (x- a)’ + (y— py. 
(b) Find the complete integral of the partial differential equation 
p Oz dz 
Z=px+qy+——, a == 
px tqy p+q P anne wy 
(c) Classify the partial differential equation " 
; ata.” az az 


r+2s in? =0r=—— =—&t=—_ 
+ (sin?x) t+q r Fra s a t tay 


(d) Write down the two dimensional heat equition. 

(e) What is the relation between the regeeSefon coefficients and the coefficient of conelation? 

(6) The fourth central moment is 48. What must be its standard deviation in order that the 
distribution be mesokurtic. : 

(g) A and B are any two independent events such that P(A) = 0.4, P(AUB*) : 0.7. Find the P(B), 
where B° is the complementary event of event B. PSS 

(h) The random variable X is said to follow the Normal distribution, with mean 9 and standard 
deviation 3, find x* such that P(X > x") = 0.16. 2 

(i) Write down the definition of the null hypothesis. aN 

(j) What is Statistical Quality Control (SQC)? Define in’brief. 

SECTION B 


2. Attempt any éhree of the following: 10x3=30 
(a) Find the general solution of the paptjgl differential equation 
jada) 
(yt zp (etnq=@ ry? 


; ot kaa we au 
(b) Solve the partial differential equation by the method of separation of variables 42¢ + 2° = 3u, 


given that w= Se7” — e-§%, when x = 0. 


ic) Use the method of least squares to fit the curve y = ab* for the following data 


( 


cay cated ia) 6 
ro74 | 248.8 | 298.5 
re under 30 and 85% items are under 60. Find the 


ope 


(d) Ina ‘a norma! distribution, 


mean and standard deviation. 
fall in Lucknow city is normally distributed with mean 45 cm, The rainfall 


"12% of the ite 


(e) The annual rainf 


during the last five years 
conclude that the average rainfall during the last five years is less than the normal rainfall? Test 


are 48 cm, 42 cm, 40 cm, 44 cm and 43 cm respectively. Can we 


at 5% level of significance. [The tabulated value of fo,95 = 2-776 and fo. = 2.132 for 4 degree 


of freedom. ] 


SECTION C 


3. Attempt any one part of the following: 10x1=10 
(a) Find the solution of the pattial differential equation 
a 
2 q "?] 2 = ye*,D =— 
[202 + spp'+3(D)'|z = ye*,D = 57D 
(b) Find the complete integral of the partial differential equgron 
@’+ my pz. 
4. Attempt any one part of the following: 10xt=10 


(a) A tightly stretched string with fixed end points x = 0 and x= / is initially in a position given by 
y =asin> (= =). If itis peer Ls rest from this position, find the displace 


(b) An insulated rod of length | has its ends A and B maintained at 0°C and Toorc respectively until 
steady state conditions prevail. If B is suddenly reduced at 0°C. -angkmaintained at 0°C, find the 


temperature at a distance x from A at time t. 


5. Attempt any one part of the following: MN 10x1=10 
(a) If 4x — Sy + 33 = 0 and 20x — 9y = 107 are two ines of regression. Find the mean values of 
x and y, the coefficient of correlation and the siandard deviation of y if the variance of x is 9. 
(b) First four moments about 2 are 1, 2.5, 5.5 and 16 respectively. Find the first four central 
moments, moments about origin and goetlicient of skewness. 
. eo” 
6. Attempt any one part of the following: 10x1=10 
(a) A bag A contains § white and 4 black balls. A cecond bag B contains 5 white and 6 black balls. 
One ball is drawn at random from bag A and is placed in bag B. Now, a ball is drawn at random 
from bag B. It is found that this ball is white, Find the probability that a black ball has been 


transferred from bag A. 


(b) rx variable follow the Puisson distribution such that 


P(X = 2) = 9P(X = 4) + 90P(y = 6). Find mean, variance and distribution, 


7 Attempt any one part of the following: 10x1=10 
(a) In anexperiment on pea breading the following frequency of seeds were obtained: 
[ Red & Yellow | Weinkted & | Round & ‘Wrinkled & Teal AS 
i Yellow Green "| Green / 
[ais ~ {01 108 Er "356 a 


Theory predicts the frequencies should be in the proportions 9:3:3:1. Examine the 
correspondence between theory and experiment. Test at 5% level of significance. [The tabulated 


value of x75.95 = 7.815 for 3 degree of freedom ] 
(b) The given table shows that the value of sample mean X and the range R for 10 samples of size 5 


each. Draw mean and range chart and also comment on the state of control of the Process. 
(Given Az = 0.58, Ds = 0,D, = 2.115), - 


[Sample [1] 2] 3] 4] 3-7-6 7/8 [9] 10] 
| No. 
xX 45 | 46 | 48) 52 [53 | 37 [S51 | 46 | 47 | 38 
f R 475 6) 7),4fs ]T7feéefeé6|4 a 
S 


oa 


